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(54) (57) 1. yqiPOflCTBO A™ BypEHK* 
CKBAJEHH C O^OBPEMEHHOfl OECAflKOft, 
BicjutmAWee 6ypOBy» kojiohky c aaic- 
peiuieHWM b ee HHXHett <iac™ ro P o ft o- 
paapymawmKM hhctpym6 ht om h pa3Me*en- 
H y» KOHiXfeHTpiwHo eft o6canuyw kojioh- 
By, ornH^aio.meecH Tew, 
<rro c uenbw MOBbimeHH* itpok3BoaH~ 
Teji^HOCTO eypeun* nyren yneJiKueHits 

CICOPOCTK BMHOCa H8CTHU BUlBHa 38 

cuer yMCHbmemifl soHbi paaMWBa aaTpy*- 
Horo npocrpaHCTBa oScamiott kojiokhu, 
oCcaana* KOiioMHa BwnoraeHa c npo- 
peswo Bffonfc ee otfpaaywmett, a yct- 



poftcTBo cna6jce.HO ohophum CTaKaMOM, 
paaKe^eKHMM KOHneHTpHuKo c BHeomeft 
CTOPOHW o6caflMoft kojiohhu, KapeTKofl 

C paSKHMKMMH 3/IfiMeHTaMM H ynOpOM, 

jiotkom, aaKpetuieHHbiM b BepXHett 
i*tacTH KapeTKK, w aaawTBWMH rwaHicaMH, 
tipKKpenneHKMMH k HH^eft qacrn Ka- 
peTKH c BHeniHeft h BMyrpeHMeft cropo- 
Hbi o6caMHoft KonoHHU a MecTe npope- 

3H t npH 3TOM padXHMHbie SJieMeHTbl 

KapeTKH paaMemeiiN b npopeaH c bos- 
MOXKOCTbKJ nepewemeHW* k oGpaaoBaHHH 
HBmt npH B3a«MOAeftcTBHH ynopa KapeT- 
KH c OHOPHW4 cTaKaROM, a sauurrHue 

nnaKKH yCTBHOBUeHhl C BO3M0*H0CTfeK> 

repMeTHsaAHH meJiH. 

2, ycTpottcTBo no n.1, o t n'w- 
qawmeecK tcm, *ito baohb 
npoflonbKoft npopesrt o6ca*Hoft kojtohh* 
BbmcJiHeBW nonepe^Hwe HaApe3w, pac- 
noJiomeHBue no o6e ee ctopohm. 

3, ycrpoftcTBO no nn. 1 k 2, o t- 
ji ii h a w m e e c a TeM, mto paa- 

KHMHWe 3J16M6HTW BblllOJIHeHM D BWe 
pOJtHKOB . 
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Wso6peTeHHe othochtch k ropno M y 
neny, a hmchmo k 6ypenmo ckba*hh 
d noponax, nepeicpuTbrx csepxy tojt- 
meft pwxmnc OTJioxeHHft. 

Uejibio waofipcTeHH* hbh^tcr nosu- 
meHHe npowsBOAHTCjifcHocTK 6ypemia 
nyr^M yBerm^eHna ckopoctm bmhocb 
yacTHir nuiaMa 3a cmgt yMeRbmeHWH 30- 
hw pasMbiBa 3aTpy6Horo npocTpancTBa 

oGcajlHOM KOJIOHHbl. 

Ha 4mr. 1 m *nr.2 npeACTasAeHo 
ycrpoftcTBO b ADyx npoeiojHHx, 06- 
npift BHAi Ka *nr.3 - paapea ycTbe- 
eof* MacTM ycTpoftCTdaj na <i>Hr.4 
ce^eHHe A-A Ha (Jwr.3; na $nr.5 - 
ceneKHe B-B Ha <*>Kr,4; Ha <Jmr.6 m 
<J>ht\7 oocaANaa KOJioHHa c itpOAOJibHoft 
npope3bK> h nonepe^HMMH HaffpesaMH^ 
aapHaHTU BbinoJTHeHiw . 

yCTpoftCTBO A*™ 6yp*HMH CKBBKiH 

C OflHOBpeMeHHOfl o6caAKoft COCTOHT 
hs CypoBoft kojiohhw 1 (4>«r.1 k 2) 
c saKpcnJieHKUMH b ee rocKHeft nacTH 
3a6oftHbw ABHrareneM 2» nopoAOpaspy- 
taawmHM HHCTpyMeHTOM 3 h uefrrparopoM 
4. Ha 6ypoBott KonoHHe c noMombio 
xoMyTa 5 aaxpemieHa o*eaAHaH koaoh 1 - 
H a 6, b KOTOpoft awnc/iHeHa npoAOJtb- 
Han npopesb 7 co CKOcaMH 8 b Top- 
, hobbix nacT*x kojiohhm. B npopeab 7 
BCTaBnena KapeTKa 9 c paaraMHUMH 
pojiHKaKH 10 (*Hr, 3-5), BbmoJiHen- 
hukh M3 aaxaneHHott ct3jih o6pasyro- 
b^jhh B o6caAHoft kojiohHC mejib 11 
ATOHott E (*ar.2). PaBMMHbie POJIHKH 
Vo aaxpeixneHbr b /capeTKe 9 c noMombw 
noninwrtMHKOB 12 Kane***, sanpnneHHux 
ot nuiaMa c noMOnp>w yajiOTHeHHft 13 
(ijiHr-3 h 4). Ha BHeniHett MacTO xa~ 
peTKH 9 BunojineH ynop 14, a * mix- 
Heft ee ^acTH 9aicpenjieHbi aamHTHwe 
nnaHKH 15 h 16, nepeKpHBawapte mejib 
c BHenHeA h BHyTpeHHeft cto P oh 06 
caAHoft kojiohhu • 3amMTHbJe rtnaHKH yc- 
TaHOBJieHw c o6ecne-teHHeM repMeTHs* - 
•ujw menn, wia ^ro noAnpy*HHeH>i 
ot locHTCnbttO APyr APyra c noMomb* 
npynmH 17, HaAexbfx Ha najibim 18. 
[Inn HCKJnoMeHHH nonaAaHHa nacTmi 
nuiaMa noA pojihkh 10 KapeTKa 9 CHa6- 
»eHa ymioTHeHVUiMH 19 h 20. B Bepx- 
neft MacTH KapeTKH 3aKpenneH jiotqk 
21 a** oTBo.aa cuiaMa -lepea c-retncy 
oocr^oHoft KoaoHHW. ynop 14 xacaeTcn 
sepxneft Top^soft <*acTH onopHoro 
CTaxaHa 22, pacnunoxenMoro na ycTbe 
cKBa«KH. Jin* cHHjreHHH A^*opMaUH« 
obcaAHoA KonoHHU itph ee pacKpwTHH 
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H yMeMbmeHH* ahmhw t wenw (*wr,2) 
b o6caAHoft KQAOHwe MoryT CbtTb Bbr- 
nojineHbi ^o^epc^Hhle Haapesu 23 
(<Jwr.6), pacnonOKeHHue baoa^ npo- 
A ojibHoft npopeaH 7 h coeAHHcHUbie c 

BejtMWHy pacKpUTHH o6caAHoft ko- 
noHHW, T.a. mHpHHy b meAH (*Hr.5) 
h ee AAMHy t (*Hr-2), onpeAeJimor 
H3 cJieAymvnc ycjioBHA:. d t < b •< b ot 
Nl^ t rAe d v - HaKCHManbKbift AHaMeTp 
MactMH nuiaMa ABwrymeroca b KOAbae- 
bom cetieHHH ne*Ay o6caAHott k 6ypo- 

BOH KOAOH HftMH , b^ " DKpHHa B^eJIH, 

cooTBeTCTByioiuaii Ha^ajiy rmacTH^iecKMx 
fletJ>opHamift b 6ypofloft koaohhc 9 N - 
ycHJUie na nepeMemeHwc xapeTKW no 
o6caAHott xonoHHe h G - oceaart Ha- 
rpyaKa Ha aa<5ott. 3HaMeHH* b 0 h N 
onpeAenHwr 3KcnepHNeHraAbH0 . flim 
9Toro npeABapMTenbHo BwOupawT oTpe- 
9 ok Tpy6w HyxHoro AwaMerpa D t h 
AnHHoit okoho 10 D h paapesajor rpyOy 
BAOJib, rtanpHMfep, *pe3epoBaHHeM wm 
c noMonvbxj cBapo^Horo annapara, 

CTpeMHCb npH 3TOM nOJiyTOTb B03MOKHO 

<3om>myio ttHCTOTy noBepxHocTH paapeaa . 
,no KpanM paapeaa AeJiawT ckocu 8 
l(<Jn*r.2). KoHCTpyKwa KapeTKH npe- 
aycwaTpHBaaT ycrawoBKy b Hett pojih- 
kob co cMemcweM (*rtr.5) TaxKM 06- 
paaoM, hto&* aRpHHa kx pffAa neCKonb- 
ko npesuaaaa MaKCHManbHo BO3M0*Hb# 
paaMep ^acTHK^ nuiaMa* 

3areM hoaboaht Kaperxy k cxocy 
6 rpySu if, h&hocx yA*PN «° Kaperice 
hjth ee ynopy 1.4, saroHawr Kapency 
b cepeAHHy paapeaaHHoro y^acTxa. nprt 
3Tom onpeAexwioT AJWHy P pacKPbrroft 
tjbcth Tpyobi h ouertwBai&T ycHJiHe N 
«a nepeMemeime KapeTKH- Ecah nocjie 
H3BneMeHHn xapeTKH H3 TpyCbi ompMHa 
npopeaH oCTaxxacb npexHOft (rtCxoA«ott), 
a ycMiiHe N He npfiBWCMJio aonycTHMoro 
sna^eHKH, to odcaAwyio KonoHwy Ae-. 
naioT K3 AaHuoro cexceHw? Try<5. Ecjw 

B BNCpaHHOM OTpe3Ke Tpy6 BOSHHXAa 

ocrarowaa A^pwauna, to BN6 H pawT 
APyryw Tpyoy c MeHbtoeft TO/inu^noA 
cTeHKH hjih oojibmero A«aweTpa. flo- 

HOAHHTeAbHOft B03MOXHOCTbK) HCKJlWMHTb 

ocTaTO^ayw ne^opMaunw T P y6bi «Brt«eT- 
cn nepHOAHnecKan nonepe^Han HaAPea 
Ka TpyGu y^iacTKaMH 23 bmojti» jihhhh 
ochobhoA npoAonbitoft npope3H 7 
(OjKr.6) haw aaMena MeTajinHuecKow 
Tpy6u Ha HeMeTajiAHMecxyio, HanpKMep 
noaH3TnneHOByw. yKaaaHHbie MeponpHH- 
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TUH nOSBOJWOT OflHOBpeMeH HO CHH3«Tb 

h ycMJine zrnfl proa*"**""* icapeTKM no 
T py6e. AnHHy aaawTHWX nnaHoic 15 « 
16 BuGnpaoT paanoft noJioBHHe ajihhw 
me/in, T.e. P/2» 

ycTpoAcTBo ajtr 6ypenH* CKBaKHH 
c oAHOBpeMeHiiofl oocaAKoA co6Hpax>T 
„ pa6oTe»T c hum cJie^ywoUiM oGpason. 

nepexi MauaJiOM 6ypeHH« saroTaaim- 
b&jot oGcaflHyw fconoHKy pacueTKoA 
a^hhw, aoctbtomhoA a^h nepexpbrrrtH 

BCeA MOdBOCTH pbDUtbDC OTAOtteHMA, H 

BMnoJtHmoT b iieA npoAonbHyro npopest 
7 co CKOcaMH 8, yxaaaHHUM cnoco6o* f 
a ecjw MeoexoAHMO^ A ononH*T eAbnue 
nonepanKwe waApeaw 23 (4>«r.2, 6). 
3aKpemiHioT Ka 6ypo*oA xonoHHe aa~ 
(5oAhmA rHAPOABHraTenb 2 (Kanpiwep, 
T yp6o6yp>, nopoAopaapymaion^ HHcrpy- 
neMT 3, ueHTpaTop 4 k o6caAHyw kg - 
noKHy 6 c noMomwo xowyTa.5. Ilpn 
3Tom nopoAopa3pymaiQncwA MHCTpynertT 
AOJraceH (b AaHHOM DapuaKTc npnMet<e- 
kh* ycTpoAcTBa) cso6oaho npoxOAHTfe 
b oOcaAKoA xonouHe h BMCTynaTb hs 
Hee Ka HexoTopyro Bernnnny. 

Aanee' saKpemiRioT k nnxHeft nacru 
KaperKH 9 ynnoTHetwe 20 h saopiTHue 
nnaracH 15 k 16, noAapyxHHeHHMe h 
coejmiieKMtie Me*Ay co6oA c noMombio 
najifauea 18. 

IIoaboaot xapeTKy 9 k o6cbahoA 
KOJiOHHe co ctopokw nopoAOpaapymav 
mero HHCTpyMeirra 3 h 9a6HBaxvr ee 
BManajxe t* ckqc 8, a aaien b npopesb 
T P y6w ynopoM 14 napyxy ao Tex nop, 

nOKa KOHUM 33JQJHTHHX iHiaHOK ffOftAYT 

ao KiCTCHero oopeaa oCScaAHoft koaohhu. 
BypoBoA cnapHA bhb^bihbsjot b Bep- 

THKaJIbKOM nOJ10»6BHH HSA TOKKoA 6y- 

peHHJi, noABOAKT no» Hero onopKwft 
craKaH 22 (dmr.1-3), BCTasnnioT b 
aepxHiwo <iacTb KapeTicn 9 yriAOTHeHHe 
19, TaM »e aaxpenrunoT hotok 21 h 
npHCTynaiOT k OypeHKw. 

flna 3Toro b nonocTb OypoBoA ko- 
noHHM noAawT noA HanopoM pa6o<ryw 
wAxoCTto, KOTopaa, npoftA« ^epea 
rHAPOABHraTejib 2, jiphboaht bo apa- 
meimc nopoflopaspymaKMnwA KHCTpywenT. 

nocne onycKaaMH CHapflfla Ha 3a6oft 
Hawnaercfl yrnySica cKsa^mu e puxiioA 
Tonme. PoaKTHBHbiH mom^ht ot thapo- 
APMraTen* BocrrpHKifMaeTca MauToA 
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CTftHKa HepeS fiepXHiOO ^aCTb KOAOHHbl 

6ypi-urhHbix rpyO. B nasanbHUft momc ht 
yrnyGxH CHapaaa oTpaSorawHaH xiui- 
xocTb co m/iaMOM H3JU<BaercR n3-non 
5 oCcaAHoA kojxohhm. Ha/ibHcArocc 3sr/ry6- 
neHMe cwapfiAa rrpoHCXOAHT sa cser 
pasHuaa phfxjioft To/nmf n pa9pyraeHW* 
ee nopoAOpaspyrnawimiM HHCTpyMe htom . 
npH 3tom ynop 1A tcapeTKK conpHKa- 
catioM c TopuoDofionoBepxHOCTbio cra- 
Kana 22 (4Mr.3) t KapeTKa 9 c aamHT- 
hdimji nnaHKBMH 15 H 16 yAepxHaaeTC^ 
na ypoBHe ycTbn CKBajoiHW, Pojtukw 
iO xapeTXH MaMHHawT KaTMTbC^ no 
nnocKocTHM npope3H 7 o6caAHori ko- 
jiokbki, oSpaayfl b HeA eeryinyw meJib, 
KoTopaa nepeMeraaeTca no o6caAHoft 
KOJiOHHe CHH3y BBepx, ocraBancb npH 
stom Ka ypoBHe ycrbfl ckbmckhm » 

npOKhlB OH Haa SHAKOCTb CO HUiaMOM 

nocrynaer b Konbuesoe npocTpaHCTBO 
«e»Ay o6caAHoft h OypHJibHoft kojiokh3- 
mk, noAHHMaeTca ao ypoBHrt KopeTKM 
9 h KanHBaeTCH wapy^y neves otkpw- 
Tyw tiacTb ojejn4 11 no norxy 21. 3a- 
mHTHwe itJiaHKrt 15 h 16 npe aot spa raawT 
nonaAanne rt saKAKHuaaKKe qacTW 
uutaMa B MacTb m,emi 1 1 , pacnonotfeH- 
nyw inixe KapeTKH 9, mo obecne^KBa- 
ct cMbixaKKe raenH noA AeAcTBKeM chjt 
ynpyrocTM o6caAHOft kohohhw. 

B caow onepeAfc canbrniKoaoe ynnoT- 
HeuHe 19 b BepxneA nacTK KapetKii 9 
npeAOTBpamaeT nonaAaHHC h sax am hh— 
Ba«wc ^acTTM^ wnaMS vex^y poniiKaMK 
10 h nnocKOCTHMH pa3pesa 7 o6caA- 

HOft KO/IOHKbl- 
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*K MOMeHTy saBeproeiiHa nepexpwTHa 
sceA TOJimH pwxAbix oTno*eHHA xapeT- 
xa 9 bwxoaHt wepea BepxHHA ckoc 8 
o6caAHoA TpyGw. Ha 3tom 6/pevme Bpe- 
MeHHo npexparoaior. KapeTKy 9 c nor- 
kom 21, 3 anHTHbWH njianKaMM 15 h 16, 
a Tax*e xoMyr 5 c hmmbkot . flajibneA-^ 
□ee Oypenne aeAyT b y c t o Am m b wx no- 
poAax 6es nonbeMa oypouoft kojiokhu, 
napanpiBan ee no Mepe Keo6xoAKMOCTM . 
B 3Tom cAy^ae npoMbiBOMHaa ^ KOCTb 
co mnaMOM nonnnMaeTCH c 3a6o« BBepx 
no o6caAHOft kojiohhc h MannoaeTCR, 
Kax oGUHriO, Mepc3 nepxnee ee ce^eK^e, 
pacnoJio^euHoe hgckoji^ko Di>^ue ypoa hh 
nosepxHOCTH rpyHTa. 
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(54) (57) 1. A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A— A section in Fig. 3; 
Fig. 5 shows the B— B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 
slit, i.e., 112. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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